We measured ethylene evolution, ACC content, ethylene forming enzyme (EFE) activity, and respiration in highbush blueberry (Vaccinium corymbosum L.) from flowering to harvest to assess the role of ethylene in the processes. Cultivars used were 'Collins' (early maturing), 'Berkeley' (mid-season), and 'Dixi' (late maturing). Ethylene evolution increased at both petal-fall and maturation stages, and was higher in the early stage than in the late stage. Ethylene at petal fall was produced by the calyx and ovary parts, but not the corolla. This indicates that ethylene evolution in flowering is correlated with pollination or fertilization or both. Ethylene evolution rate in the maturation stage was high between the blue pink (BP) peel color in 'Collins', and mature green (MG) stage in 'Berkeley', and green pink (GP) stage in 'Dixi'. Ethylene evolution was higher for 'Collins' than for the others in both years and higher in 1995 than in 1994. The pattern of EFE activity was not similar to that of ethylene evolution except in 'Collins'. Therefore, the correlation between ethylene evolution and EFE activity in the maturation stage was different with each cultivar. Berry ACC content was high at GP stage in three cultivars before ethylene evolution increased.
Introduction

Blueberry
(Vaccinium spp.) is classified as a berry, and the period from the time the petals drop until the berry ripens is 50 to 60 days on average (Shutak and Marucci, 1966) . During this period, the berry growth curve follows a double sigmoid like the peach and grape; maturation occurs at Stage III. However, each individual berry does not ripen uniformly on a cluster, so that a grower must harvest each ripe berry by hand. The harvest period takes two to three weeks so that the picking cost is the most expensive in blueberry culture. The growers are expecting a physico-chemical control of maturation. Therefore, we seek to clarify the physiological regulation of fruit maturation. Ismail and Kender (1969) However, there are only a few reports (Eck, 1970; Warren et al., 1973) Two to ten flowers or berries were placed in a 20-ml bottle and sealed with para film (American can Co.) for six hours at 20-25 °C. A 1-ml gas sample was taken from the bottle with a plastic syringe and analyzed by FID-gas chromatography (Shimadzu GC-14 A). Each measurement was repeated at least three times.
ACC analysis
Five g of berries from each color stage were homogenized in 10 ml of 5% sulfosalicylic acid using an ultra homogenizer. After centrifuging the homogenate, the supernatant was passed through ion-exchange resin (Dowex 50 X-8, H ), which then was eluted with water. The ACC which was eluted from the column with 2 N NH4OH was de- Respiration activity also increased with ethylene evolution. 'Collins' has high ethylene evolution and respiration rates. The ACC content of the berry was high at the GP stage before ethylene evolution increased for the three cultivars (Table 3) . Windus et al. (1976) determined the rate of respiration and ethylene evolution in each color grade of maturation stage in highbush blueberry of seven cultivars, and found that the rate of respiration of the berries generally increased from the IG to a peak level at the GP or BP stage and that ethylene evolution attained a peak at GP.
They concluded that the blueberry should be classified as a climacteric type fruit to which we agree. However, if the blueberry is a climacteric type fruit, ethylene evolution should start before the MG stage. The rise in EFE activity coincided with that of ethylene evolution in 'Collins', but, it did not in other cultivars.
In 'Dixi' fruit, ethylene evolution was lower than those of other cultivars, whereas EFE activity was high. ACC content was high at the MG to GP stage, which correspond to the stage before ethylene evolution increased. The ACC content was lower in 'Collins' than in the other culti- 
